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DETAILED ACTION 

1 . Applicant's election with traverse of Species of Figure 1 3 claims 1 -26,31 -32 and 
40-44 in the reply filed on 12/26/2006 is acknowledged. 

Claim 5 has been withdrawn from consideration because it does not read on 
species of Figure 13 elected by applicant. 

The traversal is on the ground(s) that oversample prognostic cell shown in Figure 
16, including claims 45-47, is a configuration of any one of the species of prognostic 
cells to include a plurality of test devices and provide multiple readout capability and 
thus is generic to all species. This is found persuasive and restriction on Species of 
Figure 16 and claims 45-47 has been withdrawn. Claims 45-47 are being rejoined to 
the prosecution considered as generic claims readable in any of the species of 
prognostic cells. 

Claims 1-4,7-26,31-32 and 40-47 are going to be examined. 

2. Claims 5,27-30,33-39 and 48-59 are withdrawn from further consideration 
pursuant to 37 CFR 1 .142(b), as being drawn to a nonelected Species, there being no 
allowable generic or linking claim. Applicant timely traversed the restriction (election) 
requirement in the reply filed on 12/26/2006. 

Claim Objections 

3. Claims 31 and 32 are objected to because of the following informalities: 

In claims 31, the limitation of "the host IC" should be changed to "the integrated 
circuit (IC) chip" to avoid lack of antecedent basis. 
Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-26,31-32 and 40-47 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

In claims 1,15,40 and 45 it is not clear what means "a prognostic distance". The 
distance if referring to a "physical distance from the useful circuit and the prognostic 
cell" or is referring to "a value determined by the two components". Clarification is 
requested. 

Claim 2 states that a failure indicator will be generated if the stress test 
component fails but claim 2 depends from claim 1 and claim 1 states that a failure 
indicator will be generated because of the failure of the useful circuit. It is not clear then 
which device (circuit or component) is being tested in order to indicate the failure or how 
are this two device related in order to generate the failure indicator because the useful 
circuit is outside the prognostic cell and the stressed test component is part of the 
prognostic cell. 

In claim 7 it is not clear what comprises "enhance measurement sensitivity". In 
what degree or by what parameters can be determined better measurement sensitivity 
between different devices. 

Claims 40 and 45 indicate that the useful circuit will fail because of operational 
stress and further states that a failure indicator will be generated when the stress test 
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component. It is not clear then which device (circuit or component) is being tested in 
order to indicate the failure or how are this two device related in order to generate the 
failure indicator because the useful circuit is outside the prognostic cell and the stressed 
test component is part of the prognostic cell. 

In claims 44 and 47, it is not clear what a "premature trigger" comprises and how 
are related "the number of test devices" with "the amount of useful lifetime sacrificed is 
less than an acceptable amount". 

Claims 12 and 13 recites the limitation "the reference sub-circuit" in lines 1 and 2 
of each claim. Is this refereeing to the "reference circuit" or the "reference circuit" has 
more circuits on its inside identify as sub-circuits? There is insufficient antecedent basis 
for this limitation in the claim. 

Claim 41 recites the limitation "the host device" in line 4. Is "the host device" 
referring to "the useful circuit" or "the integrated circuit". There is insufficient antecedent 
basis for this limitation in the claim. 

Claims 3-4,6,8-11,14,16-26,32,41-43 and 46 not specifically addressed share 
same indefiniteness from previous rejected claims. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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6. Claims 1-4,6-14,16-18 and 40-43 and 45-46 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Okandan et al. (US 6,348,806). 

As to claim 1 , Okandan et al. discloses in Figures 1 and 2 an integrated circuit 
chip (10) comprising a useful circuit (26) having a component (transistor) that is subject 
to failure in response to operational stress (voltage stress supply by VDD), a prognostic 
cell (20,22,24) that is statistically designed to fail under increased operational stress 
(every component has to be designed to have a lifetime cycle, having an useful time 
and a fail time) and correlated to the operational stress (voltage stress supply by VDD) 
on the useful circuit (26) by a prognostic distance ahead of the useful circuit (26), said 
cell (20,22,24) triggering a failure indicator (indicator signal QBI) as a predictor of 
impending failure of the useful circuit (26). 

As to claim 2, Okandan et al. discloses in Figures 1 and 2 the prognostic cell 
(20,22,24) comprising a test device (30 and 32) having a test component (transistor), a 
coupling circuit (24) that couples the operational stress (voltage stress supply by VDD) 
applied to the useful circuit (26) to the test device (30 and 32), a stress circuit (22) that 
increases the operational stress applied to the test device (30 and 32) to accelerate 
deterioration of the test component (Col. 2 In 56 -Col. 3 In 1 1 ), and a comparison circuit 
(36,38,40,42,44) that compares a performance characteristic of the stressed test 
component (30 and 32) to the baseline (predetermined value on reference circuit 46 to 
avoid failure), determines whether the stressed test component (30 and 32, is a 
reflection of component 26) has failed and generates the failure indicator (QBI). 
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As to claims 3 and 4, Okandan et al. discloses in Figures 1 and 2 the useful 
circuit and the test device are equivalent devices (are transistors) and are different 
devices with similar components (are two different types of transistors but have similar 
components). 

As to claim 6, Okandan et al. discloses in Figures 1 and 2 the test component 
(30 and 32) has a different dimensions (30 and 32 are P channel transistors and 
component 26 is N channel transistor) than the useful circuit's component (transistor) to 
enhance measurement sensitivity. 

As to claim 7, Okandan et al. discloses in Figures 1 and 2 the coupling circuit 
(24) couples the test device (30 and 32) to at least one of a supply voltage (VDD) 
applied to the useful circuit (26). 

As to claim 8, Okandan et al. discloses in Figures 1 and 2 the stress circuit (22) 
prolong the stress event (supply of electrical stress) to increase the operational stress 
(supply of voltage VDD) applied to test device (30 and 32). 

As to claims 9 and 10, Okandan et al. discloses in Figures 1 and 2 the 
prognostic cell (20,22,24) comprises a plurality of test devices (30,32,34), said 
comparison circuit (36,38,40,42,44) triggering the failure indicator (QBI) when a certain 
fraction of the plurality (30,32,34) fail. 

As to claims 11,12 and 13, Okandan et al. discloses in Figures 1 and 2 a 
reference circuit (46) that is subjected to reduce operation stress to establish the 
baseline for the performance characteristic (Col. 4 Ins 20-34). 
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As to claim 14, Okandan et al. discloses in Figures 1 and 2 the increased 
operational stress (supply by 22 and VDD) accelerates an end-of-life failure mechanism 
(Col. 3 Ins 3-12) of the prognostic cell (20,22,24). 

As to claim 16, Okandan et al. discloses in Figures 1 and 2 the increased 
operational stress (supply by 22 and VDD) applied to the prognostic cell (20,22,24) is 
the same operational stress that is applied to the useful circuit (26) just increased so 
that the failure of the prognostic cell, although accelerated, tracks the failure of the 
useful circuit (26). 

As to claim 17, Okandan et al. discloses in Figures 1 and 2 the operational 
stress (supply by 22 and VDD) comprises use stress and environmental stress 
(operational voltage VDD have use and environmental stress because includes 
variables such as operating voltage and operating current). 

As to claim 18, Okandan et al. discloses in Figures 1 and 2 the operational 
stress (supply by 22 and VDD) is increased by an elevated supply voltage (the more 
time the operational voltage VDD is supply to the test device make unit of time to 
increase the voltage supply). 

As to claims 40 and 45, Okandan et al. discloses in Figures 1 and 2 an 
integrated circuit chip (10) comprising a useful circuit (26) having a component 
(transistor) that is subject to failure in response to operational stress (voltage stress 
supply by VDD), an oversampled prognostic cell (20,22,24) with multiple readout 
capability (as shown in Figures 4 and 5) that is statistically designed to fail under 
increased operational stress (every component has to be designed to have a lifetime 
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cycle, having an useful time and a fail time) by a prognostic distance ahead of the useful 
circuit (26) component, said prognostic cell (20,22,24) comprising a plurality of test 
devices (30,32,34) each having a test component (transistor or capacitor), a coupling 
circuit (24) that couples the operational stress (voltage stress supply by VDD) applied to 
the useful circuit (26) to the test devices (30,32,34), a stress circuit (22) that increases 
the operational stress applied to the test devices (30,32,34) as a function o the 
prognostic distance to accelerate deterioration of the test component (Col. 2 In 56 -Col. 
3 In 11), and a comparison circuit (36,38,40,42,44) that compares a performance 
characteristic of the stressed test component (30 and 32) to the baseline (predetermine 
value on reference circuit 46 to avoid failure), determines whether the stressed test 
component (30 and 32, is a reflection of component 26) has failed and generates the 
failure indicator (QBI). 

As to claim 41 , Okandan et al. discloses in Figures 1 and 2 the coupling circuit 
(24) couples the test device (30 and 32) to at least one of a supply voltage (VDD) 
applied to the host device (10) and the stress circuit (22) prolong the stress event 
(supply of electrical stress) to increase the operational stress (supply of voltage VDD) 
applied to test device (30 and 32). 

As to claim 42, Okandan et al. discloses in Figures 1 and 2 said comparison 
circuit (36,38,40,42,44) reads out each test device failure (each signal QBI correspond 
to one test device at the time). 
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As to claims 43 and 46, Okandan etal. discloses in Figures 1 and 2 a reference 
circuit (46) that is subjected to reduce operation stress to establish the baseline for the 
performance characteristic (Col. 4 Ins 20-34). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okandan et al. (US 6,348,806) in view of Thomson et al. (US 5,117,113). 

As to claim 31 , Okandan et al. discloses everything above except for the 
prognostic cell predicts threshold voltage shift of a MOS device in the host IC based 
on radiation effects, said prognostic cell comprising test and reference MOS devices 
with different gate bias conditions so that the MOS devices exhibit different threshold 
voltage shifts when subjected to ionizing radiation, and a comparator circuit that 
generates the failure indicator when the difference in threshold voltages exceeds a 
preset amount. However, Thomson et al. discloses in Figure 2 a prognostic cell 
predicts threshold voltage shift of a MOS device (1 or 2) in the host IC (chip where the 
devices a located) based on radiation effects, said prognostic cell comprising test (1) 
and reference (2) MOS devices with different gate bias conditions (their gates are 
connected to different sources, device 1 have gate connected to VDD and device 2 
have gate connected to ground) so that the MOS devices (1 and 2) exhibit different 
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threshold voltage shifts when subjected to ionizing radiation (see abstract), and a 
comparator circuit (7) that generates the failure indicator when the difference in 
threshold voltages exceeds a preset amount (Col.6 Ins 20-22). 

It would have been obvious for one ordinary skill in the art at the time the 
invention was made to modify Okandan et al. teachings by having a prognostic cell 
predicts threshold voltage shift of a MOS device in the host IC based on radiation 
effects as thought as Thomson et al. for detecting and quantifying ionizing radiation 
through the transistors of the devices to be tested and in this way determining the 
reliability of the devices. 

As to claim 32, Okandan et al. discloses everything above except for a worst 
case gate bias is applied to the test MOS device and a best case gate bias is applied to 
the reference MOS device. However, Thomson et al. discloses in Figure 2 a worst 
case gate bias (maximum voltage VDD applied to gate of device 1) is applied to the test 
MOS device (1) and a best case gate bias (minimum voltage Ground applied to gate of 
device 2) is applied to the reference MOS device (2). 

It would have been obvious for one ordinary skill in the art at the time the 
invention was made to modify Okandan et al. teachings by having a worst and a best 
gate bias applied to two different MOS devices as thought as Thomson et al. in order 
to determined the difference between the devices so the failure can be determined. 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Sasaki et al. (US 4,833,395) discloses a "Semiconductor device having a test 
circuit". 

Davies et al. (US 7,005,871) discloses an "Apparatus, system and method for 
managing aging of an integrated circuit". 

Arabi et al. (US 6,005,407) discloses an "Oscillation-based test method for 
testing an at least partially analog circuit". 

Manna et al. (US 6,724,214) discloses a "Test Structures for on-chip real-time 
reliability testing". 

Allowable Subject Matter 

1 0. Claims 1 9-26 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

In claim 19, the prior art of record taken alone or in combination fail to teach or 
disclose the useful circuit's component has a cumulative failure probability C(t) and the 
prognostic cell has a cumulative trigger probability P(t), t1 equals the time at which a 
fraction f1 of the prognostic cells have triggered, t2 equals the time at which the failure 
probability of the useful circuit's component has increased to a fraction f2, said 
prognostic distance being equal to t2-t1 . 

Claims 20-26 depends from dependent claim 19 and would also be allow. 
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Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arleen M. Vazquez whose telephone number is 571- 
272-2619. The examiner can normally be reached on Monday to Friday, 8am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on 571-272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
AMV 
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